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The subject grant NGT-10025 was in effect from 10/1/93 until 10/31/96. The remaining two
years of funding for this effort was transferred from NASA Headquarters to NASA Langley and a
new grant NGT-1-52155 was issued covering the period 11/1/96 to 11/30/98. This report serves
as the final report of NGT-10025. The efforts described herein continue under NGT-1-52155.
For a number of years, V'trginia Tech had been on the forefront of research in the area of
multidiseiplinary analysis and design. In June of 1994, faculty members from aerospace and ocean
engineering, engineering science and mechanics, mechanical engineering, industrial engineering,
mathematics and computer sciences, at V'trginia Tech joined together to form the Multidiseiplinary
Analysis and Design (MAD) Center for Advanced Vehicles. The center was established with the
single goal: to perform research that is relevant to the needs of the US industry and to foster
collaboration between the university, government and industry. In October of 1994, the center was
chosen by NASA headquarters as one of the five university centers to establi'sh a fellowship program
to develop a graduate program in multidisciplinary analysis and design. The fellowship program
provides full stipend and tuition support for seven U. S. students per year during their graduate
studies.
To advise us regarding the problems faced by the industry, an industrial advisory board has been
formed consisting of representatives from industry as well as government laboratories. The present
membership includes major aerospace companies: Aurora Flight Sciences, Boeing Helicopter Divi-
sion, Cessna, Ford, General Electric, Hughes, Lockheed, McDonnell Douglas, Northrop, Sikorsky,
smaller, aerospace software companies: Aerosoft, Phoenix Integration and Proteus Engineering,
along with representatives from government agencies, including: NASA Ames, Langley and Lewis.
The function of the advisory board is to channel information from its member companies to faculty
members concerning problems that need research attention in the general area of multidisciplinary
design optimization (MDO). The faculty and their graduate students make proposals to the board
on how to address these problems. At the annual board meeting in Blacksburg, the board discusses
the proposals and suggests which students get funded under the NASA fellowship program. All
students participating in the program are required to spend 3--6 months in industry working on their
research projects.
We are completing the third year of the fellowship program and have had three advisory
board meetings in Blacks'burg. Eight students have spent the three month periods in industry and
two students arc spending this current semester in industry. In addition to the research element
of the MAD Center efforts we also have an academic component. We have developed a menu
of design-related graduate courses and two new courses: one in Aerospace Manufacturing and
another in MDO. Some of the MAD Center activities are described on the world-wide web at
http:llwww.aoe.vt.edulmads.html. The MAD Center represents an innovative approach for joint
Industry-Government-University cooperation in the development of a comprehensive program in
engineering education which addresses the design needs of industry.
The following charts list details of the grant: mission of the MAD Center, faculty members,
purpose of the industrial advisory board, board members, summary of the graduate and undergrad-
uatc program, history of the fellowship program, mission of the fellowship program, rexluir¢monts
of MAD feUows, course requirements, students supported, advisory board me..ting participation,
MAD Center research papers.
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